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SEARCH AFTER NEW CONCEPTS ON IgE

Naohiro WATANABE
Department of Tropical Medicine, The Jikei University School of Medicine

Production of immunoglobulin (Ig) E is evident in parasitic infections and in allergy. Research on IgE
production and its function in parasitic infection contributes to the understanding of the host—parasite
relationship as well as allergy. The hyperproduction of IgE in parasitic infection is explained by the induction
and persistence of IgE production. The induction of IgE production depends on the preferential stimulation of
helper T type 2 cells, and its persistence depends on long-lived IgE—producing cells. The production of IgE is
regulated isotype—specifically and antigen—nonspecifically by CD4+ suppressor T cells under the control of
the IgE level regulatory gene, which is a single autosomal gene expressed as a recessive trait. The IgE level
regulatory gene acts on a gene that protects against parasites. In fact, IgE antibody—dependent protection was
found in infection with some parasite species. The IgE receptors on mast cells and basophils induce secretion
of chemical mediators and cytokines upon stimulation, which has been considered a major function in allergy.
However, these cells play protective roles against parasitic infection. Mast cells and basophils exhibit
acquired resistance against ticks in association with IgE antibodies. In malaria, mast cell-derived tumor
necrosis factor and vascular endothelial growth factor are essential cytokines for protection and pathogenesis.
Peroxiredoxin of Plasmodium as an antigen for IgE antibody production activates innate immunity through
Toll-like receptor 4.

The NC/Nga mouse was found as a model of atopic dermatitis with IgE hyperproduction. The trait of
dermatitis is controlled by a single autosomal gene, and the trait of IgE hyperproduction is controlled by two
genes. No genetic linkage has been found between dermatitis and IgE hyperproduction.

An epidemiologic study was performed to examine the effect of parasitic infection on allergic rhinitis in
Kyushu. Ascaris suum infection in humans enhances anti—cedar IgE antibody production and results in a
prevalence of cedar pollinosis twice as high as that in uninfected subjects.

(Tokyo Jikeikai Medical Journal 2011;126:149-62)
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Fig. 1. Dr. Kimisige Ishizaka

Fig. 2. Dr. Zoltan Ovary and Dr. Tomio Tada (right)
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Heidelberger e 41 T ED R EMEND
/T, PURFURKISZ YIRS 5 2 &
TH R EEI M., 80KEHBATHBHN
TS 5 T BIRRE RO 2 BUA 5 N D BRI
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Fig. 3. Dr. Zoltan Ovary at 90 years old
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Fig. 4a. Dr. Michael Heidelberger

M. IgE EEAE 1448
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ik, B BEOMHELEFERBETDH 2
Nippostrongylus brasiliensis (Fig.5) 7% J&§X 72
B EBHITHWTIgEEAKF O 217> T
Efz. FTOFEEDNFig6 T, FERBYPICE B
531 380V B A 2 T P ARl el 12 o0 (b S 1 B A,
ZOEMDTET 5O FABOTUFERELE 2T /-
NIV — THIRE N 530§ B IL-4 5 1L-13 T dH 5.
%5 4E U IgE PE4E DAL X — THIN % 58 < 3%
M52, BT IgE FEAED NIV N — THIAS CD4
B THDIE2OTHLMNILEZY, F4H
PURIZIL4Z2FE L HWZ Ebbho72"", B
HINEIX IL-4 D FER 2 52 1) 2 &ARPIAIE IgE 2 24K
THSCD23ZRMIIFEBIL, 51250 L TIgE

Fig. 5. Nippostrongylus brasiliensis

Fig. 4b. Dr. Victor Nussenzweig
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Fig. 4c. Dr. Jeanette Thorbecke

FEAEMEE /D Z EAUREI N (Fig. 6)'V717,
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o . & T A MV HUE <0 Ik HUE T
IgE IlE 12 B M ndo B 97 CD23 5 M Al e 2 o 38
13HSNRMNo 7219, 254 dUE B3 IgE 1M
JEIZH N 5T CD23 BRI L 72w 2
EDOHHANBEE Lo 72, FITR A2 FF 4 R g
WHB L =)V — THIIEIZ L 5 BRIIE OIS AL
DS DR I3 AE S 5.
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MRIZ 2 EILAN &35 2 50, 1gE DI A R 1
HEEWY, 2 s OLMTIRIEEE » A
SN RMNIRIGETURDFELE ZFHA T E 20,
Nippostrongylus &3 ¥ n A% D Z » N Tl3, IgE
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Fig. 6. Differentiation of B cells
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FEAOFHBENMEZHEL THIEEENA LN
72 T D IgE BE AL XA BT 1% D & H] 1gE 7
AT (long lived cells) 1T &2 Z EMREBI N
77 20 22 (Fig. 6).

EMIgEEAMEIIE hThAHAEND. FE
SiE D BB DAY M EALHAZ A S B Hika D A% 5y i
L7THMEB®ET 2 EREDEENALND, D
IgE AR TMEE 707 vy — YOG
UICIgE ZEAT DT, v hTHLNLE
MIgEEAMMICHS T 2HEEEB> TS,
SICEERICE > THEASINZIgER & MH IgE &
EDORICIZIEDOEN AL ND Z &S, HlH
fiE O Ifil H IgE D K23 R IgE FE ARl ok d
HEEZLNDD, b b4 HE TIgEEA
BENDIE, R/ERMN S H S5 IgE FEEA DFBENTT
HT2Z &L, 20— DHMINEA long lived cells
ELUTHEMIZIgREEZEZ T A I & EITKD. &
DO A HOBMHEEEG Tld long lived cells 1T &
5 IgEFEEDNMERL & T2 5.

THIAE A 5 < 3G ML X N2 13 FE R Nz
THBIS T FINNEETHD ZENbho TE
7. THikE EHREAMBEOENZENICHIIT S
W 7 IV FRIOH A B HEITIZZHIED &
5. PRI RHNE L CDS80 & CDS6 Y THH M k-
DCD28F 72 13CD152 & X J& 9 %. B7-DC &
B7-HCIZPD-1 &9 5. B7RP-11XICOS & X
N B, EBoFIREREER RS, &
ICHBENS=N5DIE, TS D4 TFEEENE
HAOHAEDEIZ L > THRBET D RERENLED
SHREMETH 5. FERFERI TR T v MIH
WT, B 7 F IV FIRIGEELEZ BT O T
Th2 FIZ IR E N OEEIEH 2 © D ® O Wil F
ZHObONEHBEINZ. LaLENS THID
HREMEZ B IC AL T 2 T OETEICIEE S 72
753,37!—: 24)*29).

IgE FE/E DR EHERS & U CNKTHIfEIc B S &
&HTr. NKTHIILZE — D0 THEE O THIfLZ %
RICK > THEIRE 2585 T 2 # /sRHD D 2%
BRE U THE SN, T DEBEDMRITIRD 57z,
[gE PEA DOFEEIC NKT M I3 AHTII RN, &2
AW, IgEEAFEDEE TNKTHIIEZ ZBERD
U RTHDa-HF77 bt T I RTHIEL
9% EIFN- 7 OFEE %S U TIgE EEDIH S N

L ENDNo,

2. IEEEEDBELEXER

7 RE=ERBT7VIF—-DEERRDO Z & T,
19234F Coca & Cooke IZ L » TIRIBEE N/, 2D
BEERI SR gEFEE &7 LIV F—ERE
ORI EITKRA TN D, FATIgE FE A O LR
I2#EH U7z, Nippostrongylus DG & HilF12HE1C
Ko THEWIgEHIRELEREHIL, SO
RYTAEZDOHETHREL ., [gEHiKITIFE
WEDRFETE L THRMWBEANA SN D, &
ZAMMSILY T A DIgEPiikpE £ITR < Tk
DD, ZOIGEIREDEVIZDWTHIEZ &
AN E LEBERISE S LzY9,

IgE EIGE M MR EED < T 2 DZEIC L o
TZDBIEXZEZH#HNZ. IgEREEEOEI
WRER FICHE -BRTFELUTEEL, HiicE
BT BT EMHAL 2. F£72 2 OBETFIZEEM
S MPREE T EITERE L I Ebhho
oo IHICEERI LR, ZOEMKBTHIgEESE
D HEREFHICERRS KR T2FHRTH D
W FbbY hE—DE MMIZL L OFIFIZHL
TIgEPifRzEFEET B0, 7 hE—ThWE M
FUCHEICRBINTHIEF IR ZEEL AW
L, 7UIF=cbhanhnEnd —RicHsin
LHGMHHTELOTH S, HETHL, 20
B TIIGEZFEE L G W ENERD DT ET
IgEEARBZRET D EEALNS. AT O#E
LT % IgE EARBEBEE T LRI &I

SILY U A D yE MR E R 72 W 58 00 & 1gE pEE
DRSS ETEE Y T L — THIRZIZC & 2 I 4
RThHENbNro/ IHIZZOYT Ty
B — THIRIH RPUE ORI EZ T 5 Z &L
IgEBEAE D B2 M L, 1gG PE A S0 fl i 1t 5 % I
JIREHIHIT B 2 S n o 723080, MR, &
P2 DIREHI FEE A & PR EAR T IR
N, FIEFENITREINDD, Ig7 7 AF
IgEICRE LR N ET B 0EINEEETFE WO
BOXEMT, Larsd 7Ly — THIEIZ CDS
B E WD ONHEHTH o /2. HETNEIISIL
IZASNDT T Lo — THIIZCDAG M & »
SHAIRTH 2O, BIETITIMHMETHALIE CD4 R
PEDN—RANZEED 5N T WS (Tablel).

CDAMMEY 7L w3 — THINEIC L B IgE 7 T A
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ARG 2, £ LIIVE IR s
PEMTHI LB, TLUTIHRATEAR
HEE REE1IIANLAT Y R) DIgEREA
FEICETHHEEIC DB ELTEDHITS
N5 &,

IgE £ A B R @ 5T & 130 O 1gE PE 4 2 7l
THEETHRDITD I ENTE/. NC/Nga®
YTARE RDT FE—HEEXROETINELT
DNOLNBHD THEL7Z®, 2o~ 2T E
ROFEITES TELWIREDEAENA SN D T
LB DY PE—MHEBRICESBTNS, 2
Z TSI RERIC & o TIgE A Oz 7 il 2 3~
2. T OREENC/Nga~< ™ ZIZBT % & IgE DI
BIZHEROAR LD 2DDBIRTICL > THIEICHE
952 ENHEMITIRD 72,

IV. BEFOLERIEFHER

7 NERTIC K > TER O EY OB BTN
WEEINZ. > avYaINIRBREOBEETR
T hoZFNICLR L TES<BVWTHo . i
BERIETEEATHE MNIETHEM X DIZZ0
WCHEHMTHD, £ TRIZLIDDBEETA—4ED
DB TN DN DLE TR DEEEEFKBT 2D
Tl WhEEZ -, BBIZREIIHNDDRY
I—ALHEBFICESZH TTERL . mel-18

3

133U auNITHRALTR Y 7 ABEFHE
IZAET, WAETIIRIEZE O R EICE 5T 5.
Z DEE T OFEMHNE Th2 RERE2E L <K
TSR0 BEOHMEITK D & mel-1813 50
RBICHBE ST 5. BEERO > 7 F )L OIRER
F T dH 5 schunurri-2 V3 1gE PR FE A D W @) <
ZEbbhok, BEOBEMDMOFEEIIhND
% GATA-3VX1gE JE A & R L /=40, £ 7= #ilfa
53%47e TR 59 % Ras B 254 BUR YT & DTS
HRIGEDFZIZh MDD Y, ZDOXSITHAETH
N 2R TN EF A G IT K D Th2 IR A<
IgE FEA DY THUOMRET 2 Z EAGEH T E 1=,

V. IgE & F4 RRERAH

IgE PEA L AR ERIE 203, 27 A HUR YT B
73 Th2 SN T, R/ & 1 )L A DG
TIEA SN T E0 S A RGN b
LEEOLNTELEY, LnLN56, IgE &if
FRERIZ &K % 35 Az HUBRGEBA TN D W TR EERR I
T U HEL RN il LTI IgE Bk
Bk ZEE#BL, RICREZAEKZH DT T/
& —Hil & < \THFEEERIC & > TR S Z &0
invitro CAFFAZ Nz, I HICE FOEZEHFHETDH
[gEMEM K H OB ZHES T EANRBI N TN
5.
FIKIgEIT K % 35 A4 U 3L [ ) & A 5t U 7z,
IgEIZ Y LIV F— DK & U THEKRICAEE 2

Table 1. Table 2. IgE dependency of protection to parasites
IgE level regulatory gene (Atopy gene) Parasite Habitat  HOStIgE lgEfdepend;ncy Reference
(Protective gene against parasites) response  of protection
. . . o o L N 55
IgE isotype Spec]fl.c Suppresmo.n Trichinella spiralis  Muscle H?g\);ll Y:S 56
Antigen non—specific suppression
CD4 T cell dependent suppression Vampirolepis nana  Intestine Iljli)gi/l ?{,22 g%
Autosomal single gene (recessive) Schistosoma
No linkage to the MHC gene japonicum (Adulyy Portalvein  Low No 58
(Egg) Liver Low Yes 59
. . Peritoneal .
Brugia malayi cavity High No 60
Strongyloides ratti  Intestine High No 54
Angiostrongylus Mesenteric
costaricensis artery Low No 61
Nippostrongylus Intestine Low No 55

brasiliensis
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AN s Tnsd, LML Y LILF—13 %%
EOBEI G & T D72 SR H RIS ERATE
ET 2139 ThD., RBETIIRENBF L 72 1gE
R T Z LRI E R — D IgE EA R R~
AL TG EREE R Uz, gERIEY T A &
LTHhRRMEEBREEH W, e RIEIgERIE
SIA/9 Y ZNKIgE PEERREMED SILI < D R %
BRBIRTETDHHDOTH D, BRIEIE KA
X ZNIRAEDMERL U 72 PTIgE £ / 7 O —F )Lt
HEEH< T ZIETRNSEDRLEEGTSZ
ETHLND?, HBREIGERIEY T AT
IEEFEEDOEKIIOND ST TRNTORRLRIY
2 ZIgERIBITT B 2 LN TE S,

254 HUBGLBA N BT B IgE K {71 % Table 212
FED. FOHTIGEIZ X DB A S
ZFERIIHEET, M- ikl - v S5y
DT AEMAICHIE L TWia, BEEDIgERS
MO E RN 28T 5 I3 — R TER
W, EZ AT spiralis FEER) DOREGTIXIgE
EREME DGO AIGEKEE DB A 5N
5. b BT spiralis &R I =<7 X DM
A5 B S 115 S HES, 1gE RS EHESIL <
A EFNRIGERIBICLIZX T A & TENDZN
NP, gEEREE OB RHD YT X &EZ DIGE
RIFPT T X ETIIAERRBRENASND. IgERIE
XA TIIARICEL S OYENEIRESNZDTH
5., TZTHORHU - IgE L BB EE &1
A RS T & L TOHREEE B D ET S
KA DH A L7z, IgE @I E T & BRI
ZVEDZRLTE S NZFL Y A @& T 7

N2 IgE low responders

—_—

N2 IgE high responders

=

B0, TNERIREROBRM YT X EERL,
HELRE (N2) RO T X 2155, IgEFES
EHEEEZTIIERAR EOBE BT THS T
Em o N2HERITEISEE SRR EENL 1 TE
FNd. N2HARD~ T 2T T spiralis 2 G S &
5 &, FINEME D ATIHRREEICH L THE
CABOHBELNEINS RN, SIREET D X
EBHEEN S WD TH S (Fig. 7). ZDXSITL
CIgE PEE B RUE AR T 2335 A U BB iR T
THBHIENMEHATE 2. ZOZEZHITFERE
THEIK & % ¥ 77 Trends in Parasitology 12 $8 # =
Nz ETRDLENIZEE>TWS (Fig. 8)°9.
ZAE U ClIF A PR R IgE ik & 2
NS DOHURITR T 5 IER R IgE E R EE SN
5. BMIZIZEZRE O HFDIEEINICE N, YRS
TNz BVT B IER BRI IgE D&E 25 2 THiz, JE
KRR IgE 2N S B 7=~ U X I IgE Hiik ik 77 7
BTl D &5 N5 T, spiralis 2 &4 S & 7=, #EHRIT
JER R IgEIC & o T T spiralis BN HNH] =
N, ARIZZHEOBENEINE N2, ORI
2B D IgEIT &K > THARIIE FE DR ZE iz
LIRIRNTE %, BHEIELEET 2T A4 D skt 12 ff:
S B A D FEBL & £ & D IgE D pEA R & DB
RCHRED. £/, EEEOFERBELETIE, %

0 5000 10000 15000

No. of Trichinella spiralis infected

Fig. 7. Trichinella spiralis infection in backcross (N2) mice
Parental strains are IgE high responder BALB/c and IgE low responder
SJL. N2 mice were obtained by crossing of F1 to SIL mice.

20000

25000

Fig. 8. Concept on protection to
Trichinella spiralis by 1gE level
regulatory gene was published in

Trends in Parasitology vol.21 no.4
2005
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RS U 72 B A SR I IR S B B AR R D ik e 2
BHBICTES, ZOXIBMABBROREE 2T
HEEFRSREERY A, fH BT IgE MEH —
RICHAENDDNH LT,

IGEEEBIT LINF—FREOEELK>EL
T A MR d 5. FBIE~ X Mgz &K 2% 4E
R O A EEMEIC DWW TRRET L 7=, S5 & L
DN EEROY = Th 5. <A MilBKIE
RUAEEHEITAEZRT S 2 ETHEOY
A MR TFEE DN S, 75 NTFFIYZD—
RIEFBHHENC < A MATIEIEBE G- L sy, R
ROBFETITI~ A M IRE & 1gB HiR O i35 AT A2
ThHHIENRINEDY, ZOFERIZT LIV
F—KNbEbEY ZORHZH> TV &
R L TS, OGN DI s> VS
TlE, YZICHTDIEHRICE D7 LIVF—0
ANL2EEHELODHZEERST., ZOHMAIEEH S —
DOMFMERE [ EYE) T E & DI
M.

GPEEERII < X M E & HITIgEZ AR E S
DI ETHISN, 7 LILF—~OEENETEIN
T&E7. DRI B0 Rz —D ol &%
Z B N0, BETEN 2 Dbz =L 5T,
Rz plEEE DI Ebbholz. ¥ DY
B D HEEERIC O W T O SNz,
T8 NTFRY Z ORGP TR RER D
BEEIT A B NN, ORGSR T CI3riE ek
DEWDE LW, ¥ ZEGe< 7 A0S G R &

70 —e— Mast cell-deficient W/W ¥ mice + mast cells **

60 —o— Mast cell-deficient W/W vmice

—— Control +/+ mice

Parasitemia (%)

1 2 3 4 5 6 7 8 9 10 11
Days after infection

Fi

—

g. 9a. Protective role of mast cells in murine malaria

3

brET 2 BB IR SN D Z &5, IFHERER
N ZFFENCE < ZEDRHS MBSz, £z,
ZDORISITIZIGER MDD T EHRI Nz, &
SITHHFERIT~ X Mlila &k O BT DR
ZIBL TNWD T ENRBREINZ. T ORI
HHEBROF 7= To e &2 I L 72 2 & 1278 % 9909,
A NIEY LIV F-DIbEmEmE E &
WZEBOYA NIA 2 ERET 29, Thwiv
Z MHIFE DA B 2B LT R o i
il 50T 2 2 EnEZLND. ZORFEMEN
Y IARTU T TR SNz, T U TR T
BROMEPBDPNDEFHETHH Y, HEHLEY
Z Ml E Y1 A 21X TNF & VEGF  (if %
WEBHER 1) THD. ¥ T U 7 HEHBEOHHEHTIE
INFAEERSTTHD I EFZL<AENTW
5., LMALZOTINFIRZTHIlES 707 7 —27%
EICHEKT 2 EINTER, ERIT~ X Millfax
By 2Z2AnWTibhiz, MFox 5 7 ER
BTkl U =B AR, ~ A MllaRIE< D
ATRHEFEIYT AL TIEK FLTWE, YA B
N RIE ™ 2T IEH S T A DRE#ES A Mz
BAT D IR BHAEIIEE T D (Fig. 9a). L
mL, BATZHE#ETZ Mz INFREY D
AWK ET D EFHEEILEEL W (Fig. 9%b).
ZHO5L TR IYUTIIHBIT S A MEH R TNF
DB HIEENTGEA T & 2%, VEGFIZ D W T
VEGF §ifA$% 5% VEGF ZBZE O TR EITE 5
T, YA MU VEGE D HEEZ RT3

60 —*—Mast cell-deficient W/W “mice + mast cells (TNF-/-)

—o— Mast cell-deficient W/W Ymice

—— Control +/+ mice

50

Parasitemia (%)

1 2 3 4 5 6 7 8 9 10

Days after infection

Fig. 9b. Protective role of mast cell-derived TNF in murine
malaria
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Fig.10. The skin of NC/Nga mice raised in SPF condition (left) and
conventional condition (right). Atopic dermatitis-like lesion is found

in the skin (right).
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THE I N Th2HIfE 5 D IL-4 R IL-1313 3 4E
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7.
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THMHRER E LT LIV F— DRI DWW TES
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ThHol. THWHRITY BB HERD THREIZXK
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IHEDTH 5.

3

FERERICE DT LIVF—0ikE S EILE
DEDITLTRED DGR &2 %, FEEE LE
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<, ThlSZE M Th2 % K D EALITR 5 TREMEN
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IR ATRE TR &3 570, Zhd X il
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I. 856 b U [C

Z ZITHBAT U2 IgB I D W T D 7= 7t axid
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SLEENE L TARZDEESDLFMFEEZIILD
< DHRITDEDE#EHRL BT 5.

Table 3. Effect of Ascaris suum infection on cedar pollinosis

Anti—Ascaris suum Ab

. Positive Negative
Allergic factor n=156 1=310
Anti—cedar pollen IgE positive 90 (58%) 87 (28%)
Cedar pollinosis 51 (33%) 57 (18%)
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